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SYNOPSIS 

BP-4A was a d m i n i s t e r e d  t o  t h e  backs of  New Zea land  White r a b b i t s ,  

a t  dosage l e v e l s  of 100,  500 and 2500 mg/kg/day,  5  days  a  week, f o r  3 

weeks. Four male and f o u r  f emales  r a b b i t s  were  used  a t  each dosage 

l e v e l  and a l s o  i n  a  c o n t r o l  group.  The c o n t r o l  r a b b i t s  were  admi- 

n i s t e r e d  1.5 ml/kg of  0.9% p h y s i o l o g i c a l  s a l i n e  on t h e  same regimen a s  

t r e a t e d  r a b b i t s .  The c~mpound  was mixed w i t h  0.9% p h y s i o l o g i c a l  

s a l i n e  t o  form a  p a s t e  which was a p p l i e d .  The r a b b i t s  were obse rved  

d a i l y  f o r  s i g n s  of  o v e r t  t o x i c i t y ,  dermal  i r r i t a t i o n ,  m o r i b u n d i t y  and 

m o r t a l i t y .  Body we igh t s  were recorded  weekly.  H e n a t o l o g i c  and b ioche-  

m i c a l  s t u d i e s  and u r i n a l y s e s  were conduc ted  d u r i n g  t h e  p r e t e s t  p e r i o d  

and a t  3 weeks of s t u d y .  

T h e r e  was no m o r t a l i t y  and no s i g n  of  o v e r t  t o x i c i t y  o r  unusua l  

b e h a v i o r  f o r  t h e  r a b b i t s  i n  any group.  

The a p p l i c a t i o n  of BP-4A on t h e  s k i n  of r a b b i t s  a t  a  dosage of 100 

mg/kg/day o c c a s i o n a l l y  e l i c i t e d  ve ry  s l i g h t  e ry thema ,  The dosage of 

500 and 2500 mg/kg/day evoked ve ry  s l i g h t  erythema f o r  a lmos t  a l l  rab- 

b i t s  f o r  v a r y i n g  l e n g t h s  of t ime.  There  were no o t h e r  s i g n s  of s k i n  

i r r i t a t i o n  o r  any s i g n s  of t o x i c i t y .  

No changes  c o n s i d e r e d  t o  be r e l a t e d  t o  compound were s e e n  i n  body 

w e i g h t s ,  h e m a t o l o g i c  and b iochemica l  p a r a m e t e r s  and u r i n a l y s i s .  

T h e r e  were no c o q o u n d  induced g r o s s  o r  m i c r o s c o p i c  l e s i o n s  i n  any 

o f  t h e  t i s s u e s  examined. No compound-related o r g a n  we igh t  v a r i a t i o n s  

o c c u r r e d .  
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11. COXPOUND 

The compound was received from Velsicol 

Arbor, Michigan, oc October 28,  1977. The 

Chemical 

Page 

Corporation, Ann 

compound was a white powder 

and was identified as "Tetrabromobisphenol A, Lot 1021-85" (BP-4A 

zccording t o  packing slip). 
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111. CLINICAL STUDIES 

A .  METHOD: 

1. G e n e r a l  P rocedure :  

S i x t e e n  male (we igh ing  from 1886 t o  2284 grams)  and 1 6  female  

(we igh ing  from 2030 t o  2311 grams)  New Zea land  White  r a b b i t s  o b t a i n e d  

from Swee twate r  Farms,  H i l l s b o r o ,  Ohio,  were  used  i n  t h i s  s t u d y .  The 

r a b b i t s  were  d i s t r i b u t e d  among t h e  groups  u s i n g  a  cornputer-genera ted 

t a b l e  o f  random numbers. The r a b b i t s  were housed  i n d i v i d u a l l y  i n  

h a n g i n g  w i r e  mesh cages  and m a i n t a i n e d  i n  a  t e m p e r a t u r e - ,  humidi ty-  

and l i g h t - c o n t r o l l e d  room. Water and P u r i n a a  R a b b i t  Chow@ were  

a v a i l a b l e  - ad  l i b i t u m .  

Because  t h e  r a b b i t  s u p p l i e r  c o u l d  n o t  p r o v i d e  h e a l t h y  r a b b i t s  

i n  a c c o r d a n c e  w i t h  t h e  o r g i n a l  s c h e d u l e ,  t h e  sh ipment  was r e s c h e d u l e d .  

F o r  t h i s  r e a s o n  t h e  c o n d i t i o n i n g  p e r i o d  was l i m i t e d  t c  f i v e  days 

r a t h e r  t h a n  two weeks o r i g i n a l l y  c a l l e d  f o r  i n  t h e  p r o t o c o l .  

The s t u d y  was i n i t i a t e d  on December 1 9 ,  1977.  Termina l  s a c r i f i c e s  

were  conduc ted  on January  9 ,  1978. 

2. Com~ound A d m i n i s t r a t i o n :  

SP-4A was a p p l i e d  a t  dosage l e v e l s  of 100 ,  500 and 2500 

mg/kg/day,  f i v e  days a  week, f o r  a t o t a l  o f  15  a p p l i c a t i o n s .  Four 

male  and f o u r  female  r a b b i t s  were used a t  zach dosage l e v e l  and a l s o  

i n  a  c o n t r o l  group.  The c o n t r o l  r a b b i t s  were  a d m i n i s t e r e d  1.5 ml /kg 

o f  0 .9% p h y s i o l o g i c a l  s a l i n e  on t h e  same regimen a s  t h e  t r e a t e d  

r a b b i t s .  For  each  dosage l e v e l  t h e  compound was mixed w i t h  s a l i n e  

s o l u t i o n  t o  form a  p a s t e .  

The back ( a p p r o x i m a t e l y  1 0 %  o f  t h e  body a r e a )  of each r a b b i t  

was c l i p p e d  w i t h  an e l e c t r i c  c l i p p e r  a s  n e c e s s a r y  d u r i n g  t h e  s t u d y .  

The s k i n  of one-hal f  t h e  r a b b i t s  i n  each group was abraded  twice  each 

week by p r o d u c i n g  s h a l l o w  i n c i s i o n s  wi th  a  s c a l p e l  b l a d e .  G e n t l e  

i n u n c t i o n  w i t h  a  g l a s s  s t i r r i n g  rod was used t o  e v e n l y  d i s t r i b u t e  the  
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m a t e r i a l  o v e r  t h e  p r e s c r i b e d  a r e a .  Fo l lowing  t h e  compound a p p l i c a t i o n  

t h e  r a b b i t s  were r e s t r a i n e d  by t h e  u s e  of  a  c o l l a r  and r e t u r n e d  t o  

t h e i r  c a g e s .  Excess  t e s t  m a t e r i a l  was wiped o f f  w i t h  a  c l o t h  a t  t h e  

end of  a p p r o x i m a t e l y  s i x  h o u r s  of  exposure  and t h e  c o l l a r s  were 

removed. I n d i v i d u a l  d a i l y  doses  were based  upon t h e  body w e i g h t s  

o b t a i n e d  weekly.  

3. O b s e r v a t i o n s :  

The r a b b i t s  were obse rved  d a i l y  f o r  s i g n s  of o v e r t  t o x i c i t y ,  

m o r i b u n d i t y  and m o r t a l i t y .  S i g n s  of dermal i r r i t a t i o n  were s c o r e d  and 

r e c o r d e d  f o r  each r a b b i t  d a i l y  f o l l o w i n g  t h e  s i x  h o u r  a p p l i c a t i o n  

p e r i o d .  P r i o r  t o  t h e  n e x t  day a p p l i c a t i o n  t h e  dermal  i r r i t a t i o n  a g a i n  

was o b s e r v e d  and r e c o r d e d .  I n d i v i d u a l  body w e i g h t s  were o b t a i n e d  

weekly .  

4. L a b o r a t o r y  T e s t s :  

Once i n  t h e  p r e t e s t  p e r i o d  and a t  3  weeks of  s t u d y ,  b lood  and 

u r i n e  samples  were o b t a i n e d  from a l l  r a b b i t s  f o r  a n a l y s i s .  The rab- 

b i t s  were f a s t e d  o v e r n i g h t  p r i o r  t o  t h e  c o l l e c t i o n  of  t h e  samples .  

Blood samples  were o b t a i n e d  from t h e  e a r  v e i n  of  t h e  an imals .  

a .  Hematology: 

1 2 Hemato log ica l  s t u d i e s  i n c l u d e d  hemoglobin  , h e m a t o c r i t  , 
e r y t h r o c y t e  c o u n t 3  and l e u c o c y t e  count  ( t o t a l 3  and d i f f e r e n t i a l )  . 

b. B i o c h e m i s t r y :  

B iochemica l  s t u d i e s  i n c l u d e d  b lood  u r e a  n i t r o g e n  !EUN)~, 
4 4  f a s t i n g  g l u c o s e  , serum a l k a l i n e  phospha tase  , serum g l u t a m i c  o x a l a c e t i c  

t ransaminase  (SGOT)~, serum g l u t a m i c  p y r u v l c  t r a n s a m i a a s e  (SCPT)~, 
6 c a l c i u m  , i n o r g a n i c  phosphorus7 t o t a l  p r o t e i n 7  and albumin4.  

c .  U r i n a l y s i s :  

U r i n a l y s i s  i n c l u d e d  the  d e t e r m i n a t i o n  of volume s p e c i f i c  

g r a v i t y ,  c o l o r  and a p p e a r a n c e ,  p ~ 8 ,  and q u a l i t a t i v e  t e s t s  f o r  

8 8  8  a lbumin8,  g l u c o s e  , k e t o n e s  , o c c u l t  b lood8 and b i l i r u b i n  . 
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5. S t a t i s t i c a l  A n a l y s i s :  

A l l  s t a t i s t i c a l  a n a l y s i s  r o n p a r e d  t h e  treatment groups  

w i t h  t h e  c o n t r o l  g roup ,  by sex .  

3ody w e i g h t s ,  h e m a t o l o g i c a l ,  b i c c h e m i c a l  azd  u r i n a l y s i s  para-  

m e t e r s  ( t e r m i n a l )  and a b s o l u t e  and r e l a r i v e  o r g a n  w e i g h t s  were c c r -  

-. p a L - d  - -3 by a n a l y s i s  o f  v a r i a n c e  (one-way c i a s s i f i c a t i o n ) ,  E k r ~ l e t t ' s  

t e s t  f o r  homogeneiry  of v a r i a n c e s  aad t h e  a p p r o p r i a t e  t - t e s t  ( f o r  

e q u a l  o r  unequa l  v e r i a n c e s )  a s  d e s c r i b e d  by S t e e l  and 'Tor r i e9  u s i n g  

3 u n n e t t ' s 1 O  m u l t i p l e  c o o p a r i s o n  t + b l e s  t o  judge s i g n i f i c a n c e  of 

d i f f e r e n c e s .  

B .  RESULTS: 

1. GenerzL B ~ h a v i o r ~  k p ~ e a r a n c e  and S u r v i v a l :  

T h e r e  was no m o r t a l i t y  i n  any group.  The an imals  d i d  no t  show 

sny  s i g n s  of  s y s t e m i c  t o x i c i t y  o r  unusua l  b e h a v i o r .  

A t  t h e  lOOmg/kg/day dosage l e v e l  t h e  conpound e l i c i r e d  ve ry  

s l i g h t  erythema i n  s t u d y  day 3 f o r  one abraded  and one i n t a c c  r a b b i t .  

The v e r y  s l i g h t  erythema i n t e r m i t t e n t l y  appeared  f o r  a  t o t a l  of f i v e  

o b s e r v a t i o n s  f o r  t h e  abraded and f o u r  o b s e r v a t i o n s  f c r  t h e  i n t a c t  

+ , , b b i t s .  - 
The 500-mg/kg/day dosage l e v e l  e l i c i c e d  very  s l i g h t  erythema 

f o r  a l i  :he r a b b i t s ,  u s u a l l y  a p p e a r i n g  o c  t h e  second  day o f  t h e  s t u d y  
. . 

and p e r s ~ s t l n g  f o r  l co 3 Cays. For  one r a b b i t  f o r  on ly  1 day t h e  

erythema was accompanier2 by v e r y  s l i g h t  a t o n i a .  

A t  t h e  2500-mg/kg/day dosage l e v e l  v e r y  s l i g h t  erythema was 

n o t e d  f o r  a l i  b u t  two r a b b i t s .  For  n e s t  o f  t h e  r a b b i ~ s  t h e  erythema 

i n i ' i a l l y  was a o t e d  a t  s t u d y  day ! and was i n t e r m i t t e n t  b e f o r e  per-  
. . 

s l s t l n g  f 3 r  s e v e r a l  days f o r  two r a b b i t s .  For  one r a b b i t  t h e  ve ry  

s l i g S t  erythema i n i t i a l l y  appeared  i n  scudy day 3 and p e r s i s t e d  f o r  10 

d a y s .  No o t h e r  s i g n s  of d e n a i  i r r i t a t i o n  were obse rved  f o r  t h i s  

g roup  of r ~ b j i t s .  
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Body Weights ( T a b l e  1) :  

Changes i n  t h e  body w e i g h t s  were s i m i l a r  f o r  t h e  c o n t r o l  and 

r a b b i t s .  

L a b o r a t o r y  T e s t s  ( ~ a b l e s  2-10): 

a. Hematology: 

No no tewor thy  p a t h o l o g i c a l  changes  were  s e e n  i n  t h e  hema- 

t o l o g i c a l  s t u d i e s .  

b. B i o c h e m i s t r y :  

No p a t h o l o g i c a l  changes  were s e e n  i n  t h e  b i o c h e m i s t r y  

d e t e r m i n a t i o n s .  

c. U r i n a l y s i s :  

No changes c o n s i d e r e d  t o  be r e l a t e d  t o  compound were 

i n  t h e  u r i n a l y s i s .  

s e e n  
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I V .  PAYdOLOGiCAL STUDIES 

A. METHODS: 

1. Gross Pathology: 

After  completion of t h e  compound a d m i n i s t r a t i o n  pe r iod  a l l  r a b t  

b i t s  were s a c r i f i c e d  wi th  an  overdose of sodium p e n t o b a r b i t a l  and nec- 

rops ied .  A t  necropsy t h e  sp l een ,  l i v e r ,  a d r e n a l s ,  t e s t e s / o v a r i e s ,  thy- 

r ~ i d / ~ a r a t h ~ r o i d ,  b r a i n  and kidneys were weighed and r e p r e s e n t a t i v e  

t i s s u e s  and organs were c o l l e c t e d  i n  bu f fe red  n e u t r a l  10% formal in .  

Fixed t i s s u e s  from t h e  c o n t r o l  and 250+mg/kg/day r a b b i t s  were 

hand d e l i v e r e d  t o  M r .  Richard Verfuer th ,  American HistoLabs,  k c .  f o r  

h i s t o l o g i c a l  process ing .  Upon completion of p roces s ing ,  t h e  s l i d e s  were 

r e tu rned  t o  I n t e r n a t i o n a l  Research and Development Corpora t ion  f o r  mic- 

ro scop ic  examinat ion.  

2. his to pa tho lop^: 

Microscopic examination of formal in  f i x e d  hematoxylin and eos in  

s t a i n e d  p a r a f f i n  s e c t i o n s  was performed f o r  a l l  r a b b i t s  i n  t h e  c o n t r o l  

and 250CFmg/kg/day dosage l e v e l s .  The fo l lowing  t i s s u e s  were examined: 

s k i n  ( t r e a t e d  and un t r ea t ed )  
r e g i o n a l  lymph nodes 
sp l een  
pancreas  
stomach 
duodenum 
i leum 
j e j unum 
cecum 
colon 
mesen te r i c  lymph nodes 
l i v e r  
g a l l b l a d d e r  
ad rena l s  
s p i n a l  cord 
u r i n a r y  b l a d d e r  

p r o s t a t e / u t e r u s  
t e s t e s / o v a r i e s  
nerve 
muscle 
bone marrow 
thymus 
h e a r t  
t r achea  
lung 
t h y ~ o i d ~ p a r a t h y r o i d  
eye 
b r a i n  (cerebrum, cerebel lum 

and pons) 
p i t u i t a r y  
kidneys 

any o t h e r  t i s s u e  wi th  l e s i o n s .  
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9. RESULTS: 

1. Gross  Pa tho logy  (Tab le  11)  and Organ Weights   able 1 2 ) :  

No conpound indilced g r o s s  l e s i o n s  were  observed  i n  a n y  o f  t h e  rab- 

b i t s  a t  t h e  t e r m i n a l  s a c r i f i c e .  

There  was a s t a t i s t i c a l l y  s i g n i f i c a n t  i n c r e a s e  i n  mean a b s o l u t e  

b r a i n  w e i g h t  f o r  males i n  t h e  500-mg/kg/day group.  The b i o l o g i c a l  s i g -  

n i f i c a n c e  o f  t h i s  v a r i a t i o n  i s  n o t  known. 

2.  H i s t o p a t h o l o g y  (Tab le  1 3 ) :  

There  were no compound-related m i c r o s c o p i c  a l t e r a t i o n s  observed 

i n  any o f  t h e  t i s s u e s  examined. The ve ry  s l i g h t  d e r m a t i t i s  observed i n  

t h e  BP-4A t r e a t e d  s k i n  from one r a b b i t  was n o t  c o n s i d e r e d  s i g n i f i c a n t  

s i n c e  s i m i l a r  l e s i o n s  were observed i n  t h e  c o n t r o l  t r e a t e d  s k i n  from 

f o u r  r a b b i t s .  The d e r m a t i t i s  may have been a r e s u l t  of c l i p p e r  b l a d e  

i r r i t a t i o n  o r  s i n c e  u n t r e a t e d  s k i n  i n  both  groups  was s i m i l a r i l y  

a f f e c t e d ,  t h e  l e s i o n  may have been spontaneous  i n  o r i g i n .  
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B P - 4 A  : T h r e e  Week Dermal T o x i c i t y  S t u d y  i n  R a b b i t s .  
-- 

TABLE 1. Cont . I n d i v i d u a l  Weekly Body Weigli ts ,  Grams. 

Group, 
Rabbi t  Sk in  C o n t r o l  
Number Sex Prep.** -1 0 

Week of  Study 
1 2 3 

500 mg/kg/day: -- 

31.613 
31619 
31 621 
31635 

Mean 

31668 
31.620 
31624 
31648 

llcan 

2500 mg/kg/day: 

31 629 
31631 
31633 
31649 

Mean 

3161 2 
31 618 
31632 
31642 

Mean 

** I - I n t a c t  
A - Abraded 
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B P-4A : Three  Week Dermal T o x i c i t y  S tudy  i n  R a b b i t s .  

TABLE 2 .  MALES: Means and S i g n i f i c a n c e a  of Hemato log ica l  Values .  
- 

Xeek 

Hematoiogy S tudy  

Leucocy tes ,  P r e t e s t  9 .11  
lo3/,,, 3 7.89 

Mono c y t  e s  , P r e t e s t  0 n 

B a s o p h i l s ,  P r e t e s t  
% 

2 
3 0 
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BP-4A: Three Week Dermal Toxicity Study in Rabbits. 

TABLE 2. Cont. FEMALES: Means and significancea of ~ematological Values. 

Week 
0 f 

Hematology Study Control 100 mg/kg/day 500 mg!kg/da~ 2500 rng/kg/day 

Erythrocytes, Control 

Hemoglobin, 
g/100 ml 

Hematocrit, 
% 

Leuco cyt es , 
l0"cmm 

Neutrophils, 
% 

Lpphocyt es, 
% 

Eosinophils, 
X 

Monocytes, 
% 

Basophils, 
% 

3 

Control 
3 

Control 
3 

Control 
3 

Control 
3 

Control 
3 

Control 
3 

Control 
3 

Control 
3 

aSiatistical anaiysis conducted on 3-week values only 

163-549 
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3P-LA:  Three Yeek D e m l  Tox ic i cy  Study i n  U b b i t s .  

TABLE 3. I n d i v i d u a l  Aematologica l  Values - P r e c e s t .  

Group, Erythro-  Zrpchro- Eemo- Hema~o- Leuco- : i e u t r o o h i l s  Lynpho- Eosino- Xono- 3aso- 
X a b b i t  cvces  c y t e  z i o b i n  c r i t  c v t e s  S:g. Xon-Seg. eyes p n i l s  c y t e s  ph+ 
X u h e r  sex l" ' /cm Appear.  gjlOO sl :i 103/cnm ,* i 

Con t ro l :  

31609 31 
31611 :1 
31615 Y 
51651 X 

Xean 

31616 F 
31626 F 
3 i640 F 
31652 F 

Xean 

100 zg/! ig/dav:  

31623 3 
31625 >l 
31637 X 
31639 11 

?lean 

31606 F 
31628 F 
31630 F 
31644 F 

?lean 

500 'q!kzidav: 

31613 !4 
31619 X 
31621 >I 
31635 :.l 

Xean 

31608 F 
21620 - 
31624 F 
31548 F 

Xean 

2500 x ~ i : < s : c a y :  

31629 ?I 
31631 -. w 
3l633 Y 
31549 ?I 

\ faan ..-- 
31612 F 
31618 F 
31632 - 
31642 - 

r 

:.!ear! 

12 .6  4 0 
13 .  7 4 2 
7 1 
&.A. 9 37 
11 .5  37 

12.4 3 9 

1 2 . 2  3 7 
li. 5 25 
1 1 . 9  3 7 
1 3 . 0  3 8 
17 7 
A.-. - 37 
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3p-1A: Three k'eek D e m l  Toxicit:: Study i n  Rabb i t s .  

TABLE 4 .  I n d i v i d u a l  E m & c a l o g i c a l  Values - 3  Veeks. 

Grsup, f r j t h r o -  Erpthro-  Semo- Xeaato- L ~ U C J -  X e u t ~ o u h i l s  Lyzono- Eosino- Yono- 3aso- 
b ~ b i t  c y t e s  c y t e  g l s b i n  c r i t  c v t e s  Seg. :ion-Seg. c:rtes p h i l s  cycas  p n i l s  
P a 5 e r  Sex 1 0 ° / c m  Appear. g / 1 0 0 m l  ,2 lo3/c.m X io Z ? 

C s n t r s l :  
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BP-&A: Three  Week Dermal T o x i c i t y  S tudy  i n  R a b b i t s .  

TABLE 5. W E S :  Means and s i g n i f i c a n c e a  o f  Biochemical  Values .  

Week 
0 f 

B i o c h e q i s t r y  Study C o n t r o l  100 mglkglday 500 mg/kg/day 2500 mg/kg/day 

Glucose  , 
mg/100 m l  

B.U.N. ,  
mg/100 m l  

A l k a l i n e  
Phospha tase ,  

i n t ' l  u/l 

S.G.C.T., 
S i g n a  
u n i t s / m l  

S.G.P.T.,  
i n t ' l  u / l  

Calcium, 
mg/100 m l  

I n o r g a n i c  
Phosphorus ,  

mgl100 m l  

T o t a l  
P r o t e i n ,  

& / l o o  ml 
Albumin, 

g/100 ml 

P r e t e s t  
3 

P r e t e s t  
3 

P r e t e s t  
3 

P r e t e s t  
3 

P r e t e s t  
3 

P r e t e s t  
3 

P r e t e s t  
3 

P r e t e s t  
3 

P r e t e s t  
3 

a s t a t i s t i c a l  analysis conducted on 3-week v a l u e s  o n l y  

163-549 "Signif Fcar l t ly -  dif f . e r e s t  from t h e  c o n t r o l  mean, p->O. 05 
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L I -4 BP-4A: Three  Week Dermal T o x i c i t y  S tudy  i n  R a b b i t s .  

7 TABLE5.  Cont. a F E W E S :  Means and Significances of  Biochemical  Values .  

Week 

Blochemis t ry  S tudy  C o n t r o l  100  mg/kg/day 500 mg/kg/day 2500 mg/kg/day 

Glucose ,  C o n t r o l  1 3 1  1 4  3  1 3 5  135  
mg/100 m l  3  1 2  6  1 3 5  134 142** 

B.U.N. ,  C o n t r o l  2 0 . 3  22.9 
mg/i00 m l  3  26.2 22.8 

16 .7  
23.3 

A l k a l i n e  C o n t r o l  226 
Phospha tase ,  3  217 

i n t ' l  u / l  

S.G.O.T., C o n t r o l  22 
Sigma 3 1 9  

I 7  
1 9  

u n i t s / m l  

S.G.P.T., C o n t r o l  6  5  66 
i n t ' l  1.111 3 5 8  7  6 

Calcium, C o n t r o l  12.7  1 2 . 1  
mg/100 m l  3 1 3 . 1  1 3 . 3  

I n o r g a n i c  C o n t r o l  7.6 7.6 
Phosphorus ,  3 8 . 1  7 .3  

mg/100 m l  

1 T o t a l  C o n t r o l  5.92 5.94 
P r o t e i n ,  3 6.42 6 .41 

g /100  m l  

1 Albumin, C o n t r o l  3.76 4 .11 
g /100  m l  3  4.79 4.74 

a S t a t i s ~ i c a 1  s i g n i f i c a n c e  conducted on 3-week v a l u e s  o n l y  

163-549 * * S i g n i f i c a n t l y  d i f f e r e n t  from t h e  c o n t r o l  mean, p<0.01 
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902 

L9 1 
1 5 2  
L B  1 
5 Z Z  

S I L  

O l  L  
L ' IL  
1f  2 
65 1 

96 C 

0 L  L 
C 4 L  
06 1 
9 I L 

89 1 

98  1 
1 7 1  
I 0 1  
'211 1 

2 8 . 5  

09 ' 5  
9 u - 5  
HO'9 
Z L ' S  

'16 ' S  

91. '9 
8 9 ' 5  
9 0 ' 5  
'iH ' S 

U"fT 
6 ' L t  
L ' U I  
Z'SL 

Z ' T Z  
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SF-LA: Three Week Dsrxal Toxicity Study in Rabbits. 

m ' inBLE 8. ~ ~ ~ ~ E S :  Yeans and Significance2 of Crinal~sis v;iues. 

Leek 

U:Lr;;alysis S Cudy Control 100 rog/kg/day 500 mg/kg/day 2500 mg/kg/day 

Vc;ume, Control 4 4 
mi 

61 
3 1 7  6 

7 1 
2 98 

8 6 
166 2 09 

P Control 7.2 
3 

8.6 7 . 4  
8 .6  8.5 S. 0 8 .4  8.5 

Specific Control 1.028 1.017 
Grizvity d '7 1.025 

1.021 i. 018 
1.021 1.020 1.026 
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52-4A: . Three Week Dernal T o x i c i t y  S tudy  i n  Rabbi t s .  

TABLE 8. Cant. F E U L E S :  Means and s i g n i f i c a n c e a  of U r i n a l y s i s  Values.  

Week 
of 

U r i n a l y s i s  Study Cont ro l  100 mg/kg/day 500 mg/kg/day 2500 mg/kg/day 

Voluae, Cont ro l  6  0 155 86 1 7 2  
m l  3  3  63 331 353 328 

PH Cont ro l  8.5 8.6 
3 8.6 8.5 

S p e c i f i c  Cont ro l  1.022 1 .018 
G r a v i t y  3  1.022 1.020 

a s t a t i s t i c a l  s i g n i f i c a n c e  conducted on 3-week v a i u e s  only  

163-549 
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3?-!LA: Three Leek D e m a l  T o x i c i t y  Study i n  Rabbi ts .  

? S L Z  9. I n d i v i d u a l  Ur ina1 :~s i s  'Jalues - ? r e z e s t .  

Group, Color 
3zbb i t  Yo lme  and S p e c i f i c  .';tbu- Glu- B i l i -  Qccul: 
Xuaber Sex m l  Appearance pd 'Gravity nin c o s e  nbin 3100d Ketones 

Con t ro l :  

31509 M 
31611 X 
3 i o i 5  ?I 
31651 ?I 

3L616 F 
31526 F 
31640 F 
31652 F 

100 zq/ii:jaav: 

31523 >l 
31625 Y 
31637 X 
31539 ?1. 

31606 F 
31628 F 
31630 F 
31644 F 

500 az/k5!daL: 

31613 !-I 
31619 X 
31621 X 
31635 Y 

31608 F 
31620 F 
51624 " 

31643 F 

2500 sq /ka jdav :  

31629 ?I 
31631 Y 
31633 Y 
31649 X 

31612 F 
31618 F 
31632 F 
31642 F 

S o m l  

No~?"lal 

! T o n a l  
S o m a 1  
Nomal  
Normal 

Nornal 
Normal 
N o m a l  
S o m a 1  

Nomal  
Normal 
Normal 
S o m a 1  

No m a 1  
Normal 
Xorsa l  
N o m a l  

: < o m 1  
N o m a l  
B o r s a l  
:Iormal 

Yoma1 
Yo m a 1  
Nornal 
!Jormal 

Xornal  
:ic?mal 

S o r n a l  
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??-LA:  Three !<eek Derna: Toxicit:; Study i n  Rabb i t s .  

T-ULE LO. I n d i v i d u a l  ~ r i n a i ~ s i s  Values - 3 Keeks. 

-1 ~ T O C ? ,  Color  
.._. . . 
s ~ D D ~ ~ .  Voll?me and S p e c i f i c  Albu-  Glu- 3iLi- 3 c c u l t  
y l c e r  52s 31 Appearance 3H S r a v i t y  x i n  cos2 r u b i n  3lood Yacones 

Yormal 
Noma1 
Nor??lal 
Nornal 

Xornal  
X o m a l  
Y o m l  
Nornal 

X o m a l  
N o m a l  
Xornal  
Normal 

S o m a 1  
N o r m 1  
Normal 
Normal 

Nornal  
Normal 
S o r n a l  
Xormal 

X o m a l  
Nornal 
xoml.21 
Xormal 

Nornal 
Normal 
N o m l  
Nornal 

N s m a l  
Nor l a1  
N o m l  
Normai 
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??-/.A: Three Veek D e m a l  T o x i c i t y  Study i n  j a b b i t s .  

T - i j L Z  13.  B i s toao rpno log ic  Observat ions .  

Con t ro l  2500 ag /kz /day  

F I Z Z Z Z  4 r r : : a  L - i Z Z  - - L A & A  = i 

Tis sue  
>z21g 2 "  a "  c N - m u m  

m i -  N a N N  

0 -  = N " r ? T  - - -  
Lesion I 2 2 2 2 u 

G i D i C "  . G a . c =  
O X Z I c l  0 3 .?? m  m rr, m  - 3 - 3  - - , - +  c l m m  3 9 - 7  

Sk in  (Trea t ed )  1 1 1 1  
f o c a l / ~ u l t i ~ o c a l  dermal  inf lammatory  in-  1 1 1 1  

1 1 1  

f i l t r a t e  2 2 2 2  2  

Sk in  (Un t rea t ed )  1 1 1  1 1 1  
f o c a l / m l t i f o c a l  d e m l  inf lammatory  

1 1  

i n f i l t r a t e  2 2 3 2  2  2  2 2  
f o c a l  a c m t h o s i s  2  
f o c a l  h y p e r k e r a t o s i s  'I 

L 

Regional  i:mph Nodes 1 - 1 1  1 1 1 1  
edena 

1 1  1 1 1 1 -  
2 

Bra in  1 1 1 1  1 1 1 1  1 1 1 1  1 1 1 1  

S p i n a l  Cord 1 - 1 1  1 1  1 1 1 1 1  I 1  
f o c a l  h m o r r h a g e  1 L 2 

P e r i p h e r a l  Se rve  ( S c i a t i c )  1 - -  1 1 1 1 1  1 1 -  1 1 1 1  
axona l  d e g e n e r a t i o n  4 

Eye 1 1  1 1 1 1 1 1 1  
f o c a l  nononuclear  i n f i l t r a t e  - co rnea l -  

s c l e r a l  j x n c t i o n  3  3  3  2  
f o c a l  i n f l a imaeory  i n f i l t r a t e  - co rnea l -  

s c l e r a l  j u n c t i o n  2  
r e t i z a l  c y s t  X 
f o c a l  aononuc lea r  i c f i l t r a t e  - c h c r o i d  2 -- 

X t u i t a r y  1 1 1 1  1 1 1 1  1 1 1  1 1 1 1  
f o c a l  xononuclear  i ~ f i l t r a t e  L 

Thyroid 1 1 1 1  1 1 1  1 1  1 1 1  1 
f o c a l / a u l t i f o c a l  nononuclear  i n f i l t r a t e  3  
f o c a l  i n f l a m a c o r y  i n f i l t r a t e  2 
e c t o p i c  th:mic t i s s u e  x  

Pa ra thy ro id  - - 1 1  1 1 1 1  1 - 1 -  1 1 - -  

Adrenal 1 1  1 I 1 1  1 1 1 1  1 1 1 1  
f o c a l  nononuclear  i n f i l z r a t e  

- - Code: :s - = e n d i t i o n  - , resent  4 - =odera t e  
1 - a c e  r ena rkab le  5 - az rked  
2 - ve ry  s l i g h t  6 - cx:rane 
3 - s l L a h t  - = 2CC sVz i  ---=aLe 7 - '  i 



1 Tis sue  

I Leslon 

l u n e  - 
f o c a l / m u l t i f o c a l  p e r i b r o n c h i a l  lymphoid 

h p e r ~ l a s i a  L . .  . 
1 f o c a l  b r o n c h i a l  e p i t h e l i a l  h y p e r p l a s i a  2 2 

conges t ion  7 1 -  2 J 3  J 
i n t e r s t i t i a l  pne-lmonia 2 2  3 3 7 i o c a l / n u l t i f  o c i l  p e r i v a s c u l a r  i o n o n u c l e a r  

i c f i l t r a t e  
h a o r r h a g e  
a l v e o l i t i s  
s u l t i f o c a l  accumulat ions  of mononuclear 

c e l l s  (nacrophages ;  lymphocytes) 

f o c a l  p l e u r a l  f i b r o s i s  
p l e u r i t i s  
f o c a l  p e r i v a s c u l a r  inf l -a tory  i n f i l -  

f o c a l  p e r i b r o n c n i o l i t i s  
f o c a l  a c c m u l a t i o n  of nacrophages con- 

!%? t a i r l n g  E :own pigment 1 f o c a l  subacu te  pneuronia  
f o c a l  v a s c u l a r i z e a  f i b r o u s  p l e u r a l  

adhes ions  
X 

- encapsu la t ed  a b s c e s s  
X 

1 Trachea 1 1 
f o c a l / m u l t i ~ o c a l  sononuc lea r  i n f i l t r a t e  - 

lamina  p r o p r i a  2 3 2  2 2 3  2 2 2  2 1 2  edena - l a a h a  p r c p r i a  2 1 
f o c a l  l>=phoid k p e r p i a s i a  - l amina  

2 r o ~ r i a  3 
t r a c h e a  s p i c k e l i a l  ' n y ~ e q l a s i a  3 
i r ? f l a n ~ . t o r y  i n f i l t z a c e  - l a z i n a  s r o p r i a  4 -1 i o c a l  u i i e r a r i v e  t r a c h e i t i s  

I 3 
;;,=art 1 1 1  1 1 1  

2 2 
1 1 

f o c a l  v a c u o l + t i o n  n y o c a r ? i a l  f i b e r s  
monor,uclear i n f i l t r a t e  - i y o c a r d i m  2 2  2 3 2 

2 
2  r o c a l  x o n c m c l e a r  i n f i l t r a t e  - e ? i c a r d i u n  

Spleen 1 1 1 1  1 1 1 1  1 1 1 1  1 1 1 1  

1 l e s e n r e r i c  ~ j ~ p h  ~ c d e  1 1 1  1 1 1 1  1 1 - 1  f e r y t i r o p h a g o c y t o s i s  2 2 2  
s i a u s o i d a l  i n f l m n z t o y ~  i n f i l t r a t e  3  
e i e n a  1 d c r o g r a n u l o m a  2 

I 
-. 

3lynus  1 - 1 1  1 1 1 1  1 1 1 1  1 1 1 1  

30r.e :,!arzow 1 1 1 1  1 1 1  1 1 1 1  1 
1 1  

r o c a l  o s t e o c l a s t i c  r e s o r p t i o n  - 5one 1 - :< 

Code: x - c o n d i t i o n  ? r e s e n t  i - - z o d e r a t e  
1 - nor r e n z r k a j l e  5 - zarked 
2 - v e r y  s l i g h t  D -- BxErene 
3 - s l i g n c  - .. - zoc a v a i l a b l e  
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TABLE 13. Coat .  : i i s tomorphoiopic  Observat ions .  

Con t ro l  2 5 0 0  ag/k~:dav 

-. i l s s u e  
Les ion 

S to-mch 
f o c a i / . i l u l t i f o c a l  mononuclear agpregaces  - 

l a z i n a  p r o p r i a  
f o c a l / m u l t i f a c a l  i n f l ammato r j  i n f i l t r a t e  - 

submucosa 
f o c a l  ~ u c o s a l  f i b r o s i s  
f o c a l  s e r o s i t i s  
f o c t l / = u l t i f o c a l  i n f l amna to rg  i n f i l t r a t e  - 

lamina  p r o p r i a  
f o c a l  p e r i v a s c u l a r  mononuclear i n f i l t r a t e  - 

submucosa 
i o c a l / m u l c i f o c a l  i n f l amna to ry  i n f i l t r a t e  - 

t u n i c a  muscu la r i s  

S u l 1  I n i c s t i n c  1 1 1 
s u b a c s t c  c n t c r i t i s  2 4 3 5  2 4  5 2 2  4 3 2  
f o c a l  subnucosal  a c u t c  i n f l m t o r y  

i n f i l t r a t e  2 
c o c c i d i o s i s  X 
f o c a l  lynphoid  n e c r o s i s  - subnucosa l  

l p p h o i d  f o l l i c l e s  X 

Large  I n t e s t i n e  1 1 1 1 
s u b a c ~ t e  t y ? U i t i s  3 3  4 4 3 4 3 2 
subacu te  c o l i t i s  3 4  
~ a a t o d e  p a r a s i t e  i n  lumen x x X X x  X 
a c u t e  t y p h l i t i s  2 
a c u t e  c o l i t i s  

3 
2  

Cegene ra t ive  ova i n  cecal. mucosa 
( c o c c i d i a )  X 

Tazczeas 1 1 1 1  1 1 1 1  1 1 1  1 1 1 ;  
f o c a l  i n t e r s t i t i a l  nononuclear  i n f i l t r a t e  2 

L i v e r  
f o c a l / ~ u l t i f o c a l  p e r i p o r t a l  nononuclear  

l n f  i i i r a t e  3 2  
a e r i p h e r a l  h e p a t o c e l l u l a r  v a m o l a t i o n  2  
p o r t a l  f i b r o s i s  2  
granulooacous  f o c i  
3 i l e  d u c t  p r o l i f e r a t i o n  
f o c a l / n u l t i f o c a l  parencnynal  i n f l a n m t o q r  

irif i l t r a t e  
c e n t r o l o b u l a r  h e p a t o c e l l u l a r  v a c u o l a t i o n  
agg rega te s  of h i s t i o c y t i c  and h e t e r o p h i l i c  

c e l l s  i n  l m e n  of p o r t a l  v e i n s  
f o c a i / s s l : i f o c a l  p o r z a l  inflamraarory in- 

f i l t r a t e  

G a l 3  l a d d e r  1 1 1  1 1 1  1 1 1 -  1 1 1  
a d e m  - lamina  p r o p r i a  4 + 7 2 

Kidney 1 1 1  1 1  1 1 1  
oraan ized  thrombus-medulla x 
f o c a l / m l t l f o c a l  v a c 3 o l a t i o n  - t u b u l a r  

- , ? i t h t l i a l  c e l i s  
foca; i" 

2 3 4 2 2 2 
- r a r o s i s  2 

2 :ucclar  a t r o p h y  
f z c a l  :5x&x hy?e r? l a s i a  2  3 
f o c a l  a m e r a l i z a c i o n  3 
f o c a l  zononuclear  x f i l r r a t e  q 

Code: x - c o n d i t i o n  p r e s e n t  L - z o d e r a t e  - 
1 - n o t  r e n a z k t b l e  3 - marked 
2 - v e q  s l i g h t  6 - e x t r m e  
3 - s i i g h t  - = n o r  z v z i l & b l e  
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TABLE 13. Cant.  B i s t o n c ~ n o l o ~ i c  O b s e r v t t i o n s .  

Con t ro l  2500 ng/ks/&av 

.& r 'i 5, -L (il $ I =  - - & Z E Z  " A  
CT. I 

T i s s u e  
Les ion 

Ur i aa ry  Bladder  1 1 1 1  1 1 1 1  1 1 1 1  1 1 1 1  

T r s t s s  1 1 1 1  1 1 1 1  

Ovaries 1 1  1 1  1 1  1 
c c r p o r a  l u t e a  x 

P r o s t a t e  1 - 1 1  1 1 1 -  

Uterus  1 1 1 1  1 1  1 1  

Yuscle  1 1 1 1  3 1 1  1 1  1 1 1 1 1  
f o c a l  p r o l i f e r a t i o n  of sarcole innal  c e l l s  3 
t i u o s i d e r i n  l i k e  p i p r e n t  i n  nacrophages  x 

Xis c e l l a n e o u s  
Sk in  - L a t e r a l  C e r v i c a l  Region 

dermal  and subcutaneous  hemorrhage and 
edema w i t h  a c u t e  i n i l a m a t o q  i n f i l -  
t r a t e  3 

-~ - 

-Csde: x - c o n d i t i o n  ? r e s e a r  i - z o d e r a t e  
1 - noc r e n a r k z b l e  5 - zarked 
2 - very s i i g t t  6 - s s r r e n e  
3 - ~iight - = nor  a v a i l a b i e  




	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

